Análisis químico y sensorial de maní tostado cubierto con arrope de tuna y de algarrobo.
INTRODUCTION
Peanut-containing foods had high consumer acceptance because of their unique roasted peanut flavor. Peanuts are continually applied for the preparation of new and improved food products (Woodroof, 1983) . A large proportion of peanut production in the world is destined to domestic foods such as peanut butter, salted peanut products, confections, and roasted. The rest of the peanut production is utilized as an edible oil source of high quality (Ahmed and Young, 1982) .
Peanut kernels contain approximately 50-55% oil, 25-28% protein, 19-21% carbohydrates and 2.3-2.5% ashes (Grosso and Guzman, 1995) . Due to their high matter content, peanuts are rich in energy but are susceptible to developing rancidity and off-flavours through lipid oxidation because of their composition rich in polyunsaturated fatty acid with 30-35% and 45-50% of the oil being linoleic and oleic acids, respectively (St Angelo, 1996; Frankel, 2005) . Edible coatings in peanut products may prevent moisture loss and oxygen diffusion and be used as a vehicle for additives such as antioxidants and flavoring agents and improve consumer acceptance for applying flavoring (Grosso and Resurreccion, 2002) . In this sense, coatings with a high content of carbohydrate are an alternative. In previous works, honey was used in the coating showing positive results in relation to consumer acceptance and sensory and chemical stability Mestrallet et al., 2004; Nepote et al., 2006b) .
Prickly pear (Opuntia ficus-indica) is original from Mexico and the Caribbean and has importance in arid regions of Argentina because of its adaptability potential to different environmental conditions without cultivation care. Many products and sub-products are obtained from this specie. It is used in Argentina as forage in animal feeding and food for human consumption such as fresh fruit and cooked products (syrup, jelly and marmalade). Some prickly pear products also have medicinal properties (cough treatment, flower infusion as diuretic). The fresh fruits have the following composition: 0.8% protein, 0.7% lipids, 0.19% pectin, 0.1% fiber, 6% carbohydrates, 90% water and 60 mg/100g fruit vitamin C. For producing pod syrup, the fruits are processed by cooking the juice until the sugar is concentrated, then a sweet and dark syrup called "arrope de tuna" is prepared. Its consistence is similar to honey and has a sweet flavor and high energy value. This is a traditional, artisan product consumed on a low scale by regional people from Argentina (Demaio et al., 2002) . The Algarrobo tree (Prosopis spp) is found in America, Africa and West Asia. In Argentina, the Prosopis specie is located in the western and central arid regions of the country. The pods have 6% moisture, 59% carbohydrates, 9% proteins, 3% lipids, 20% fiber, 3% ashes, 0.3% calcium and 0.1% phosphorous. The fruits of the Algarrobo are edible for human beings. Because of their high sugar content, different products were obtained from the pods. One of them is a kind of flour called "patay" in Argentina. Another product elaborated with the fruit is a kind of syrup called "arrope de algarrobo". This dark and thick syrup is obtained by boiling the pods until the sugars of the fruit are concentrated (Astudillo et al., 2000; Demaio et al., 2002) .
The objective of this work was to determine the chemical composition, sensory attributes and consumer acceptance of roasted peanuts coated with prickly pear and "algarrobo" pod syrups.
MATERIALS AND METHODS

Materials
Sound, mature seeds of blanched peanuts (Arachis hypogaea L.) type Runner, size 38/42 kernels per oz (2004 crop) were provided by the company, Lorenzati, Ruetsch y Cia from Ticino, Córdoba province, Argentina. Before processing, peanuts were inspected and damaged or bruised kernels were manually removed.
Syrups (in Spanish called "Arropes") elaborated from fruits of Opuntia ficus-indica (prickly pear) and Prosopis nigra (algarrobo negro) were provided by the Company "Gran Diet", Córdoba, Argentina.
Product Elaboration
Roasted peanuts (RP). Blanched peanuts were roasted at 140 °C in an oven (Memert, model 600, Schwabach, Germany) for 30 min. Peanuts were heated to a medium roast measured as an average Hunter color Lightness (L) value of 50 Ϯ 1.0 (Johnsen et al., 1988) .
Roasted peanuts coated with prickle pear pod syrup (RP-P). This product was prepared with 85% RP and 5% prickle pear pod syrup and 10% dried-solid mixture (w/w/w). A dried-solid mixture was elaborated with 70% impalpable sucrose, 20% impalpable salt and 10% corn starch (w/w/w). RP were placed into the stainless steel coating pan rotating at 28 rpm. Then the syrup was applied to the RP. Finally, the dried-solid mixture was poured onto the coating pan to separate the kernels.
Roasted peanuts coated with "algarrobo" pod syrup (RP-A). This product was prepared using the same procedure described for RP-P: 85% RP, 5% "algarrobo" pod syrup and 10% dried-solid mix (w/w/w).
Determination of oil, ash, protein, and carbohydrate contents of the peanut products
Three samples (5 g) from each peanut product (RP, RP-P and RP-A) were examined for moisture, lipid, protein, ash and carbohydrate contents. The kernels were selected at random. The moisture content was determined by the method 27.005 (AOAC, 1980) . Kernels were milled and the oil was extracted for 16 h with petroleum ether (boiling range 30-60 °C) in a Soxhlet apparatus. The lipid percentage was determined by weight difference. Ash and nitrogen contents were determined according to the AOAC methods 27.009 and 27.007, respectively (AOAC, 1980) . Ash was performed by incineration in a muffle furnace at 525°C. The nitrogen content was estimated according to the Kjeldahl method and converted to protein percentage by using the conversion factor 5.46 (method 27.007, AOAC, 1980) . The carbohydrate content was estimated by calculating its difference from the other components using the following formula : carbohydrate content = 100% -(% protein + % oil + % ash).
Sensory Methods
a) Consumer Analysis. The panellists (n = 100) were from Cordoba (Argentina) and were recruited according to the following criteria: a) ages between 18 and 65, b) non-smokers, c) people without food allergies and d) people who consumed roasted peanuts and/or peanut products at least twice a week. For sample evaluation, 5 g of the peanut samples were placed into plastic cups with lids coded with 3 digit random numbers. Samples consisting of fresh RP, RP-P and RP-A (3 replicates of each) were served to each panelist (Resurreccion, 1998) . Samples were presented to panellists in random order during the test day. Samples were presented with water and paper ballots on a plastic tray. Panellists were instructed to consume the whole sample and rinse their mouths with water between samples to minimize any residual effect (Grosso and Resurreccion, 2002) . A 5-point hedonic scale ranging from 1 = dislike it very much to 5 = like it very much was used to evaluate acceptance from the RP, RP-P and RP-CB samples for the attributes of color, texture and flavor (Meilgaard et al., 1991) . b) Descriptive Analysis. A total of 12 trained panellists (9 female and 3 male) participated for the descriptive analysis of peanut products (RP, RP-P and RP-A). All panellists had 4 years of experience evaluating peanut products and were selected according to the following criteria: a) people with natural dentition, b) people without food allergies, c) non-smokers, d) people between the ages of 18-64, e) people who consume roasted peanuts and/or peanut products at least once a month, f) people available for all sessions, g) people interested in participating, and h) people able to verbally communicate their observations regarding the product (Plemmons and Resurreccion, 1998) . Before being qualified, all panellists showed a perfect score in a taste sensitivity test and the ability to identify 5 of 7 commonly found food flavors.
All 12 panellists were trained and participated in 4 training sessions over 4 days. Each training session lasted 2 h. Descriptive analysis test procedures as described by Meilgaard et al. (1991) , Grosso and Resurreccion (2002) and Nepote et al. (2006a) were followed to train the panellists. Panellists evaluated samples using a "hybrid" descriptive analysis method consisting of the Quantitative Descriptive Analysis (Tragon Corp., Redwood City, Calif., U.S.A.) and the Spectrum TM Analysis Methods (Sensory Spectrum, Inc., Chatham, N.J., U.S.A.). A 150 mm unstructured line scale was used (Plemmons and Resurreccion, 1998) . A list of definitions (Table 1 ) and a sheet with warm-up and reference intensity ratings (Table 2) were developed during the training sessions (Grosso and Resurreccion, 2002; Mestrallet et al., 2004) . The attribute definitions were based on a peanut lexicon (Johnsen et al., 1988) .
All samples were evaluated in partitioned booths under fluorescent light at room temperature. Ten grams of product sample were placed into plastic cups with lids coded with 3 digit random numbers. Panellists evaluated 12 samples per day plus a warm-up sample. The final lists of warm-up and reference intensity ratings and definitions (Table 1 and 2) were posted in the booths for all test sessions (Grosso and Resurreccion, 2002) . Samples were tested using a complete randomized block design. The data were registered on paper ballots.
Statistical Analysis
The data were analyzed using the InfoStat software, version 1.1 (Facultad de Ciencias Agropecuarias, Universidad Nacional de Córdoba). All analyses were performed in three repetitions. Means and standard deviations were calculated. Analysis of variance and Duncan test were used to detect significant differences (α = 0.05) in consumer responses, sensory attribute ratings and chemical analysis measurements. Table 1 Definitions of attributes to describe roasted peanuts and roasted peanuts coated with prickly pear and "algarrobo" pod syrups Attribute a Definition Appearance 1-Brown Color The intensity or the strength of brown color from light to dark brown.
2-Roughness
The appearance associated with uneven surface.
3-Glossy
The appearance associated with the amount of light reflected by the product surface.
4-Powdery
The appearance associated with the amount of powder particles on the surface.
Aromatics 5-Roasted Peanutty The aroma associated with medium roasted peanuts. 6-Oxidized The aroma associated with rancid fats and oils.
7-Cardboard
The aroma associated with wet cardboard.
8-Raw/Beany
The aroma associated with raw peanuts having green bean character.
Tastes 9-Sweetness Taste on the tongue associated with sucrose solutions.
10-Salty
Taste on the tongue associated with sodium chloride solutions.
11-Sour
Taste on the tongue associated with acidic agents such as citric acid solutions.
12-Bitterness
Taste on the tongue associated with bitter solutions such as caffeine. Texture 13-Hardness Force needed to compress a food between molar teeth. 14-Crunchiness Force needed and amount of sound generated from chewing a sample with molar teeth.
15-Tooth Pack
The amount of sample left in or on teeth after chewing.
a Attributes listed in order as perceived by panelists.
RESULTS AND DISCUSSION
Oil, ash, protein, and carbohydrate contents in the peanut products
Peanuts contain about 50 to 55% oil and 25 to 28% protein (Ahmed and Young, 1982) . For this reason, peanuts make an important contribution to the human diet in many countries for their nutritional benefits to consumers. Therefore, it is important to known the chemical composition of a peanut product. The oil, protein, ash and carbohydrate contents of the roasted peanuts and roasted peanuts coated with prickly pear and "algarrobo" pod syrups are presented in Figure 1 . The products coated with syrup (RP-P and RP-A) showed significant differences (α = 0.05) in protein, oil and carbohydrate contents with respect to RP. Roasted peanuts had the highest oil content (50.4%) in comparison with the coated products RP-P and RP-A (45.3% and 46.7%, respectively). RP-P and RP-A showed lower protein contents (24.6% and 24.1%, respectively) than RP (27.0%). On the contrary, RP-P and RP-A had higher carbohydrate contents (27.3% and 26.9%, respectively) than RP (20.3%). These differences observed in the chemical composition of the products were statistically significant. The coating layer for RP-P and RP-A was 15% (5% pod syrup + 10% dried-solid mix). This layer is rich in carbohydrates constituted by sugar and pod syrups. This coating layer composition affected the chemical composition of the products making RP-P and RP-A higher in carbohydrate content and lower in protein and oil percentages. In addition, these results affected the energy values of the products. Lipids are the main Table 2 Standard reference and warm up intensity ratings used in the descriptive analyses of roasted peanuts and roasted peanuts coated with prickly pear and "algarrobo" pod syrups source of calories; so RP-P (6.14 kcal/g) and RP-A (6.24 kcal/g) had lower energy values than RP (6.43 kcal/g). Mestrallet et al. (2004) reported similar results in roasted peanuts coated with honey (honey roasted peanuts) where the protein, lipid and carbohydrates contents were 22.06%, 45.6% and 28.22%, respectively.
Consumer Analysis
Consumer testing is one of the most important activities in product development. The primary purpose of consumer testing is to assess the personal response by current and potential customers of a product, product ideas, or specific product characteristics. Consumer evaluation concerns itself with testing certain products using untrained people who are or will become the ultimate users of the product. Consumer testing is necessary throughout the various stages of the product cycle. These stages include the development of the product itself, product maintenance, product improvement and optimization, and assessment of market potential (Resurreccion, 1998) . In this study, the consumer test was conducted to detect differences between products. The answer percentage means for each point in the hedonic scale of flavor, color and texture acceptance and general averages from the consumer test for RP and RP-P and RP-A are presented in Table 3 . For flavor acceptance, significant differences (α = 0.05) in the answer percentage means were found between the products in points 1 (dislike very much) and 5 (like very much) on a 5-point hedonic scale. The answer percentages in point 5 were higher for RP. The flavor acceptance mean (general average) was higher for RP and significantly different with respect to RP-A. In color acceptance, significant differences in the answer percentage means were found between the products in points 1 (dislike very much), 2 (dislike moderately), 3 (neither like nor dislike) and 5 (like very much) on a 5-point hedonic scale. The answer percentages in points 3 and 5 were higher for RP. The color acceptance mean (general average) was higher for RP and significantly different with respect to RP-A. In texture acceptance, significant differences in the answer percentage means were found between the products in all points of the 5-point hedonic scale. In general, the texture acceptance (general average) was higher for RP and significantly different with respect to RP-A.
The results of the consumer test showed that the roasted peanuts coated with pod syrups (RP-P and RP-A) have good acceptability for flavor, color and texture acceptance in the consumer test because the acceptability of the flavor, color and texture attributes were higher than point 3 (neither like nor dislike) on the hedonic scale of 5 points. The pod syrup ("arrope") from prickly pear and "algarrobo" is a traditional food in the northwest of Argentina. People in that Argentinean region have high preference for this food. People from other Argentinean regions have not developed the liking for pod syrups. For this reason, these people do not have preference for this flavor. The province of Córdoba is between the northwest and the center of Argentina. Probably, the diversity of preference in people from this area lead to a variable rating on the 5-point hedonic scale from the consumer test. In this work, it was observed that some consumer panellists gave high ratings to roasted peanuts coated with pod syrups in the consumer test and these same panelists gave lower ratings to roasted peanuts without coating and viceversa; some consumer panellist gave high ratings to RP and lower ratings to RP-P and RP-A. In other works, higher overall acceptance in other peanut products like cracker coated peanuts (Grosso and Resurreccion, 2002) and honey roasted peanuts were also found.
Descriptive Analyses
The mean values of the sensory attribute intensities from the descriptive analysis in RP, RP-P and RP-A are presented in Table 4 . Fifteen sensory attributes were described by the panellists of the trained sensory panel in the peanut products analyzed. The attributes are the following: for appearance: brown color, roughness, glossy and powdery; for aroma: roasted peanutty, oxidized, cardboard and raw/beany; for taste: sweetness, salty, bitterness and sour; and for texture: hardness, crunchiness and tooth pack.
The samples showed significant differences (α = 0.05) in some described sensory attributes. RP-P and RP-A showed higher intensity ratings in the following attributes: brown color, roughness, glossy, powdery, sweetness, and salty and lower intensity rating in raw/ beany flavor than in RP. RP-A had higher intensity ratings in brown color and lower intensity rating in the glossy appearance attribute and sweet taste than RP-P.
The intensity of roughness and powdery sensory attributes were higher in RP-P and RP-A due to the coating layer of pod syrup with sugar and salt. Roasted peanutty flavor is the attribute used to characterize peanut flavor in peanut products (Johnsen et al., 1988) . This attribute did not show significant differences between samples. This result indicates that the intensity of this attribute was not covered up by other attributes like sweet and salty. Mestrallet et al. (2004) found that the intensity of roasted peanutty flavor in honey roasted peanuts was partially covered up by the flavor produced by the ingredients used in the coating layers. Johnsen et al. (1988) developed a basic lexicon for the description of peanut flavor. The lexicon is intended to provide a means of communication among the peanut grower, the peanut industry, the peanut researcher and the peanut manufacturers. The roasted peanutty attribute is used to characterize the typical roasted peanut flavor. Roasted peanutty flavor can be attributed to the presence of pyrazines (Buckholz and Daun, 1981; Crippen et al., 1992) . Bett and Boylston (1992) found that roasted peanutty flavor intensity and alkylpyrazines decreased in stored roasted peanuts. Warner et al. (1996) , Brannan et al. (1999 ) Nepote et al. (2006b also found that roasted peanutty flavor decreased in stored roasted peanuts. Meilgaard et al. (1991) reported a roasted peanutty intensity of 7 on a scale of 1-15 points equivalent to 70 on an scale of 0-150 points measured by a trained panel in roasted peanuts from America. Grosso and Resurreccion (2002) found that the roasted peanutty intensity was 67 and 63 in Roasted Peanuts and Cracker Coated Peanuts, respectively, also in peanut products prepared with American peanuts. In this work, the intensities of roasted peanutty in RP, RP-P and RP-A were 51.4 49.4 and 49.9, respectively. Another important attribute used to characterize the flavor of peanuts is sweetness. This attribute showed an intensity of 14.7 in RP, 29.2 in RP-P and 26.5 in RP-A measured in an unstructured line scale of 150 mm. Grosso and Resurreccion (2002) reported an intensity 7 in sweetness for roasted peanut prepared with American peanuts. The attributes, sweetness and salty had higher intensities in RP-P and RP-A because of their coating layer containing sugar and salt. The intensity ratings of these taste attributes could have influenced the results of consumer acceptability (Table 3) .
Oxidized, cardboard and painty flavors are sensory attributes associated with chemical changes occurring during lipid oxidation (Warner et al., 1996; Frankel, 2005) . Bett and Boylston (1992) detected that cardboard flavor intensity had a linear increase across storage time in roasted peanuts. Muego-Gnanasekharan and Resurreccion (1992) detected that oxidized and cardboard flavor intensities exhibited a linear increase during storage time in peanut paste. Warner et al. (1996) observed that oxidized flavor intensity increased during storage time in ground roasted peanuts. In this work, the intensity of oxidized and cardboard flavors in RP, RP-P and RP-A were very low because the analyzed products were fresh without storage. This kind of coating in roasted peanuts like honey in honey roasted peanuts improves the stability of the product by making it more resistant to lipid oxidation and the development of rancid flavors (Nepote et al. 2006b ). These syrups could be used for increasing the shelf life of roasted peanuts, preventing a loss in sensory and nutritional quality.
The texture sensory attributes, hardness, crunchiness and tooth pack, have an important influence on the acceptability of peanut products (Meilgard et al., 1991) . In this work, these three texture attributes did not show significant differences between the peanut products. Therefore the coating layer composed of syrup, sugar and salt did not affect the texture of the final products. Similar results in the intensity ratings of these texture attributes were found by Grosso and Resurrección (2002) in roasted peanuts prepared with American peanuts and by Mestrallet et al. (2004) in roasted peanuts and honey roasted peanuts prepared with Argentinean peanuts.
CONCLUSIONS
The results of this work indicate that the use of the coatings of prickly pear and "algarrobo" pod syrups in roasted peanuts are acceptable for the consumer. The intensity of roasted peanutty flavor, the more significant attribute for a peanut product, is not affected by the pod syrup coating. For this reason, this new product with a natural coating could be introduced into the market having good nutritional quality due to its main ingredient which is peanuts. Table 4 Means of sensory attribute intensities from descriptive analyses in roasted peanuts (RP) and roasted peanuts coated with prickly pear (RP-P) and "algarrobo" (RP-A) pod syrups 
